Abnormal organogenesis of Peyer's patches in mice deficient for NF-kappaB1, NF-kappaB2, and Bcl-3.
Nuclear factor (NF) kappaB1, NF-kappaB2, and Bcl-3 encode for proteins of the NF-kappaB/Rel/IkappaB families, known as regulators of innate and adoptive immune responses. Targeted disruption of these genes showed essential roles in lymphoid organ development and organization. NF-kappaB1-, NF-kappaB2-, and Bcl-3-deficient mouse lines were established, and their role in organogenesis of Peyer's patches (PP) was investigated. Macroscopic inspection showed a reduced number and size of PP in Bcl-3(-/-) and NF-kappaB1(-/-) mice but failed to detect PP in NF-kappaB2(-/-) mice. Whole-mount in situ hybridization revealed the presence of interleukin-7 receptor-alpha spots in NF-kappaB2(-/-) mice, indicating no defect in PP organogenesis of NF-kappaB2(-/-) mice in principle. Immunostaining shows that residual lymphocytes mainly consist of T cells. B cells are substantially reduced and are accumulated as terminal extravasations. Organized follicular structures and follicular dendritic cell networks fail to form, and myeloid, but not lymphoid, dendritic cells are obviously reduced. Expression of the chemokines macrophage inflammatory protein-3alpha, B-lymphocyte chemoattractant, and thymus-expressed chemokine is impaired in epithelial cells and in the subendothelial dome area that is not well defined. A similar but less severe phenotype is seen in Bcl-3(-/-) mice, which also do not develop germinal centers. In contrast, in NF-kappaB1(-/-) mice, T-cell numbers are visibly reduced, and no alteration could be observed in the B-cell and dendritic-cell populations. These data show that all 3 genes are crucial for PP development but contribute differently to PP organogenesis.